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(54) PULSE LASER BEAM MACHINE 

(57)Abstract 

PURPOSE: To highly precisely execute the hole piercing with the prescribed 
interval and the cutting with the prescribed line width even at the time that 
the velocity is not yet stabilized at just after the beginning of machining or 
just before the finishing and to highly precisely execute the hole diameter 
piercing or the line width cutting by stabilizing the energy of pulse laser beam 
even if the machining is once stopped, the machining position is moved and 
then the machining is again executed. 

CONSTITUTION: A pulse laser beam machine provides a rotary encoder 5 
which generates the pulse signal corresponding to the moving distance of a 
XY machining table 3, a generator 1 1 A which outputs the 1 st trigger pulse 
signal to a pulse laser oscillator 1 based on the pulse signal, a laser controller 
13A which outputs the 2nd trigger pulse signal to the pulse laser oscillator 1, 
and a switching unit 1 6 which changes so as to output from the generator 
1 1 A when the machining is executed and to output from the laser controller 
1 3A when the machining is stopped. 
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(57) [KK] 

if Jax«^*3v^r, ioxBitefi:^ 

©Ifcirax^Sf^IMB©®^ 

MXfc— l*f*JhUTMXffi«*»»L*©fll?ftfJP 

3c3£{trr 5 r £ i <9 . EWft^ft^JtinxsfctiiE* 
ft*B©ffl»iPX36S**tft^ftA.5 J: 5 
[«J5fc] 1fJPX«tt. XYJDX 

h y ^^v^iff^^v^ ifssss i tca^-rs 
# i ia, 2 <d h y xm^^^m^*;*/^ 
if*«»i ^tti^-rs if =*v ho— i 3 

A, SPX£?T5^tev ? ^l"'— ^ 1 lA^feW^bJOX 

SrffJh-TS^fiu— if ^ v ha — 9 l 3 A^kfti^rTS 




2 : 9-* 

3 : XYftlXf-yji/ 
1 1 : 

1 3 : I- 0-7 

1 4 !^<»fyjT| 
15 :Hv^^a-7 
5 0 :*AOii/-tfJni» 
5 1 :^7i/-flWff« 
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ist** 1 1 \s— j f*&scr*'*fl'* i^— if* 

5 r 4: ^ «fc t> MlE^Vu;* if ± SiPXtefi: 
Srftffi^-SiPX^— miBKHinx*^fl8*ti'««r 

IE/n/^ l/-f IrON/OFFf^ bf— — 

* — lc±5tMB'^;* IfOON/OF FXt^ttrfEJD 
X^-^^^ftSrfRIWi-S ^^v-hu-^iSr* 
^Lfc^V^ 1fiPX#SM:j3V>T, WfBJDXx— ://W<0 

4: . wims<^*m^& ht\z:mi(DhV iSm^Mt^ 

£^5Jg i <o h y Sr«*fcr 4: «:W«*-rs>* 

«Tia*'t"«*2ohy^a4:, «i!E»i©h5##a 

£>ibcOffuEi!l co h y ^ffl^/w^fS#<oaa*4:S(rfBlB2 

co h y ##aa*&«>mfB» 2 <o h y jtfffl/^^flr*©Hj 

* 4: fr»**.«9«fc#ai WE««¥S»4, 89 
E^A'* iSiDXSrff 5«F^ttWIE»l<Z) h y 

^f#ad* & ©ttriajB i co h y xm^^m ^sm&E'*^ 

fE^/wx if ^ J; SJDXSrff jh-rsfiFJcttWBJS 2 co 

h y ^a^^coMts^2co h y ^^/p^{f#^MiB 

/^/^ 1f3fifi«K:UA lt^/wj* if t»fiS* 

* if*PX« e 

*tf - t t i" S»*3g i * 2 E^co/^* u 

-if*PX«£ 0 

[IS*3g4] fflrlE^^**#aW:. milE*DX^-^ 

£ 4: ttW&t i 2 fEtttfVS/u* u-if 

*px#s e 

[0 0 0 1] 

-if SrflSI* UTSHJOX«Ucgff^^*PXSr^ 5 '^J* 
1fJPX«fc:§B-*-*o 
[0 0 0 2] 

* if*PX#$cotPf/££gl 6 &&m Lfta* fett«i" So 
[0003] 06 ki^-r i: 5 lc '&$k<r>'*fl'* ifiP 



3, ^/w^u— ifass«3 1 &±TJjfa (Zlft^ifij) 
^ffij$^r5/c^coZiPX^-yy^3 4, if*S«3 

7l-3 3cO*¥®rt (Xtt^rf^^I^YW^fS]) CO^fJj&tf 
05 ZJPX^— ^3 4CO_hT^f«J (Ztt^fp]) cO^tt^LU^ 
If 5818*3 I©*«»ff4 4r«ra»*fcf4*»-e«l 
»i--5y^v = ^hi3 — 7 3 6^±0«j«Six5o * 
fc, if*^*3 1 icttBBB-t-S^fclwJioT^ — ^ 
3 2tCflS#ti-5^U^ U-f^ON/OFFf^t-A 

ft. 1f*S*3 l ±9 2ScWStL5 

X/w^ix— if#cO!7 — {7 3 cofig|t4rS0fflli-5o IP 

*>17-^ 3 2*rJnX-t"S*fr*!iB:tr^- 

15 [0 0 0 4] !£IT. -hEco J: o ft^/u* i — IfiPXSISr 
fflv^T, loco^* loco^/u^-c*pxt?#^i: 

^^feft^^ecoiPXty^Sr^n^^AtcagUT 
20 £fc, ^/u-xu— lf<OjftiSU«»«f tXYJPX 

iotL=v/ f teZttm-ft-tX 0 ^R3feb««EUT 

JPXttJW^o^^ASrHtTi-ai:, m^^Tf 
25 — Av^-r y^OBB»f^4:XYjPX'7 i — ^/W3 3<D&W}t 
3ftSfT**>*t % V— 1f^XY*PX7— ^/V-3 3 COL 

ictts-rsawiEiifi^^— ^ 3 2 jt^flgits^ 

(OWBSSr«Fofc^5Jox$jx5o - -T-te^fettiPXSr 
fltiotHWBU*, §j»fipxco^tcf4. ±Ecoi 

30 0 t£'W* I If iCt SfigftfiFP^S^-— S^i-S «t 

3 3 <D&mmm v ^> 0 

[0 0 0 5] 

MWtctJ^tSSl] _hlB<Dj;5&:A:fcttaP 
35 X^rff X YAPX7 — ^3 3COMS«. 

mtifh V M4 «SR3H£flB j* S tbfc^/v-^ If J;oT 
iPXSixfc5t©KIHr±B«4: U^^rcoP^PlL J; »5 4>^< 

40 45 0 §j»f^»^t-tt, H«©saa>&ipxiM& 
19, *©ie*ffliif***#<ftorJnix^'8fe^»ftj6Sfi 

[0 0 0 6] &LXcoi5t-. /<^7. if ^ J: o T 17 — 
45 ^ 3 2 lCjpX*i£-r4§'a\ XYJ!3PXx-^/l-3 3 <D&W) 

M^fi^^^TSMt-^FfScoraPSco^ipx^fc^Sf 
S©j|ftBo«JWiPXS:tfft5 ii#Blt?fcofco 
[0 0 0 7] ©Ittfi, ^/u^u— iftcj; 

5*pxcoM4&^a^S:I) ? ^TB:m^^-^v^Tfc, Ff^corflRi 
so co^iPX^^^Bff^co^*Mco^^px^^v^«T*X^ 
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fcfrtt 5 - £ # rTIB&^/V'* if#PX*g£J§«-t- 5 r 
[0 0 0 8] *^PJOS2(^@Klfi, ££>tC, a^/W^V 
«Wt5JDXS:tTft5 4&^^v^fc. jE***«$>?WjP 

[0 0 0 9] 

lF*tKBi:. «OTX4fc*3EWbS^*aniX«©iPXffilJ: 
spffte&Wrt Z ^b\c£Q Itmstyx i — if \c X SApx 
ffiSSrft^-TSJPX'T 1 — ^/ui, WIEftJDXfttcflBWi- 
5IWE^^ I/— if £ ON/OF F-f£ fcT— AV* 

y * — \Z X 5*ME'^* if (DO N/O F F&tffufB 

u-if*pxai{c^vNT, miEJDXT 1 — ^ 

it . WE'V^AI**: fe t fc* 1 h y *f ffl'<yv;*flr 
■BrSrWE^/v^ 1f»«8lcm* L^/w* -if 

[ooio] jifB*2^aeasra*i-sfc«>. * 
Sufefg i <d h y t he* 2 © h y 

^ i/— if tc J: Stout: ft o mcteMUm KDhV Jf^&L 
1f^±iiPX*fltJtrs«F(-H:«r!B*2<o h y # 

tfasssicm* lt^°/^ u-if £§§3g£-s:£ ct 5 

[0 0 11] jfSKii, WrfB^/w^5l**«H:. WE 

[0 0 12] Hit. »*U<tt, «WB^^^**#« 
fit, WfEiPX^— ^u©tt«Sr^-f- K^j/^tS y =■ 

[0 0 13] 

[ftUl] ±E©*5tefll*Ufc*5iWI!i*v^tt. '<A* 

^;*«#«:3K£U jBiohy^a^Ssv^r.^/^ 
^fff-g-Sr fc ir t-B 1 <D h y #ffi^Vw;Mf ^Sr^A* is— 
1fS5Jfi«fc:ffl;*j L^a* if r i i 

9 . iPX^— ^/u©»«iEI*lcitJES LT^A* if # 



t>, *xy-^©»»3^teBMIlft<3ffiolBBI©^ 
*X*fcttj?fS©ll»«©«W*XSriKv^*ft^E«^ 

05 [0 0 14] «2©h5 3tr#«^J:o-C*^«2 

t><Dmi(ohv jsm^^m^*'*^* i — if^ssj- 
io ii»2© h y ^«^b©*2© h y tf/a^vi^fi-g-sr- 

3 <b J; 9 . !2cohy j»«^A'^flr#©JB«*«r JP 

xr-^^-£iis^^^^ i o> h y xm^^^m^- 

<Dm&%ckm— fcH,-C*5tt«. /IPX*:— «FflcjhU*«>IB 
15 *PX^-^Oagft^SMLT^»)L^:0^^^x;(^^ 
^-CiPXSrfi 1 * 5 {^*5 v t , if 5SfiS 

2j:c*/MFj#fejeU Efltfe^e^JtJPXS^ittiEfltft 
20 ^*I<o§J»r*DX3dS]Sv>3tt«-cffft5 r ttf-ziffekteZo 
[0 0 15] ^fz. s</i'X&£.^gt£ UTf^:, APX^- 
^/^<DmW)^—^\^S^fhfz^—^^^^ — y^\ to 

[0 0 16] 

[*J£«y] *!S«fcJ:5^^^-1f 
H 1 J: ^-if*PX^co«^^r^-r 

30 m2\^mi(Dy</i-^u-'^ : tox.m<oy</u^i — if<o 

*«^J:5^^ ifjpx«tt, < ^ttT^Vu^: 

if ipxas 5 o xtF/^/w^ i/— if siwffi 5 l J; D 4 
5 0 ^vw^ if*px«5 Oft s</uxu— -tf&mjjl- 
35 1f38JB«l, K*PX*»T*fc5r7-* 2£r« 

YJPX^— ^3, XYiPX^— ^3 SrBlS-t"**— 

40 Tcon-^ y — ^5, aVw* tf*«* 1 «:_h 

T^*[b] (z$4^r^3) \z-&m^ttfr<DZtoJLT--7sv 
6 £vmj&£frz> 0 *fc, u-if 5 i ra\ 

n — ^ y 31^3 — ys^fe^^/w^fa-^Srt ttcffSl 
h y Xfffl/<^flr#*:K3er«JB l co h y ^f#^i: LT 
45 ©s?x*u-* l l, SII^Mtft^smtKIM 
1 2, «H&**tS«JB«BE*rHl!lWi-*^— f^yhn^- 

7i3, ^zn^ i/- ^ 1 1 #>£><£>* i cd h y tfm/<^* 

cd/n/w^ ic^ife LT^^^ l^— tf *iB» 1 W^i" S ^ 
50 ^^f^»14, XYiPX^— ^3 cOtK^BP^ (X 



- 3 - 



^i¥5-2 6 15 7 5 



[0017] frffi/StCi^T^Vw;* if co^ 

U-fay 1 3 0»^-CFrj£G>RJEJ£R£ 

/^^©(Bfcfllttfttt^^^u— * l l 1 co h 

U r <03t tt*3t» 2 2 T-H»<0 W-if Wk% 2 3 

* 2 5 &mmi-z>^t\z£.oxv—? 2 l^^SJOO 

N/OFF^ff*>*l5 0 Wh 1 7 — ?2&MJ:lrZ>m&\z 

[0018] ftfcu _h|ScoJ: 5 fc^A*;* i — 1f#DX$l£ 
Jlv^r, loco^^r io(D/</t-^^nx-e#5 <t5W 
^^/tfoMnx»f^{covNTl^^-r^o Mitf, 831: 

fettSffig^iDXWSr^D^^AtcS^bT^t, * 
fc, ^AO*u-— 1f©HfciSU»a!E*f ^XYiPX^-z/A- 
3 toi£9 3gg v i:^aaii:i*5.5>:^raPSLJCj:oTL = 
v/ f fc5*Sr*fci-J: 5l:S^LS»lt^<o 

i 5tc^$tt^ipx$y»^) 

^ 2 S^Bflttf^fcXYjDX^ — ^SO^KlijftStT**? 
*L % ^/U^U— IfasXYjQXx — ^3<DL^ffiS-T5 

[0 0 19] **lt«lz:*5V^TW:. ±IH*OX»f^Srff* 
XYiPX^— ://W3l**— #4 4r*>5*flrciII4E 

^r — *4fcRtt£*t;fc:n — * y oi^n— ^5j&> 
fix YiPX^— ^/u 3 <D&W}fEM\zttj& Ufc^A^fg 
%-&mfi£ti. zs^^u— ? 1 1 ^A^5tt5c 5*** 
* 1 lM*5^Tra:. r<^D-^!)xy3-^5^?) 

or, *«>e>ixfc^^«j!:iBgi#**taii <o h y urn 



5o EAT. B2-CRWUfc©i:RI«fi!>»«Bff*ffftfo 
*U ^Af^ if ©SIJIfiXVflait^lTtoixSo ^<oi;5 
ic x a — ^ y 31^3 — ^5^fe^^/^fS^ s XYJlPX 

L^fg 1 (D h y tf/B^A^fi -g-fc:S<5^fc 
✓nVw*w- 1fcoi7 — ^ 2±^<oj$Jt£^IBT^;i. X 

©J*3fi«FflDa**S— 3ebftV^«F^C*5V^'C 1 ^>, XYiPXx 
10 -^/W3©»tt*«^BB«*<*IBI«©^JPX*ffft*. 

XYiOlT-^ 3 (OmhWM 1 Ai ml^^f^I^ 

<Of| 1 <D h y ^^/^JX^t-^^JblE^VP^fB^-^ 10 0 
15 O^/^lciHfcRje-J-Sfc. ^A^U— IfcofcH^tel 

^^i/—^ 1 1 tt^-Y y^^^ffli 4— mtiztiz^i 

20 ^ffihUT^X^ffJhU^4*SPXx— ^^^*^» 
[0 0 2 0] ^ y ai^zi-^ScOft^^ t-. 

x y*px^-^/u 3 <D&mjjfa t Wrt^mtf bfrtc y ~ 

25 ^#KR|co^:Jpx^tT*^-5o 

[0 0 2 1] *^i^J^J:tKl XYJPXx — ^3 0) 

co h y IS^jvMt^*'*^* i — if^S§§ 1 t-m^ L 
I/— if^^M^ii:5^-C. XYiPIf- ^/^3co 

[0 0 2 2] *HJS^J"Cfi?CfettiPXCO^lCO 
V^TRRl^, §3»f*PXco^tct*^JS^J$r3gffi-e 
35 rco^. ±IBco«t If^iSflRI* 

J^&lc f £ X Y SPX^-^/v 3 (O^ffij^S v SrR^-T 

[0 0 2 3] ftlC. *«W^ffi<?5^JS0ll^ov^TRK"r 
40 m*-t£. mi<nmMMlzfe^xM3L&?ftt:otz&. 
+»*#v^E«l©IBinXSr— ^iLbTXYAPXv 1 -^ 

&s Hl©*Hi«te«5*j5fei:bT, (i)*PX^ih<b£ 
t^^x^u— * 1 l^ib^/w* 1P»I8*1^. <£>g§ 
45 1 CO h y #ffl^>7Sf©a**OF F Lt^>^ l^— 
if^Sig^^ffiiiL, JiPXWWifcirtk:^**^-^ l 

U-if 1 f^/g $ ftfc t'- 5 

50 SrBH — ^ -2 ±—cO/-?/v^ If 0>flBltf£*«Wfc: 
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«U jbDXtB*«r-b»f 5fc»*PX*r— BWItJhi-**^ 

[0 0 2 4] Jb!E<7) 2 o<D;S*ftcD 5 (i) <fc 5 
if fSfegg 1 j&» fc if <oiSfi g 

ih-T^i:, JWX^— l*fltjhUTV^5IB»CU— 1fjBEJt(D*S 

Tix^/u^ i — if 
U WVJpxfcBttr*l»©^S*fcW««#— «fi9te 
/>S<ftD, »*«>*V^lPX*Hli4:ft*o (ii) 

T A P X IB m & ± ff 5 fc A6 X Y D P X - :/ / w 3 (O 36 9 % 
SSrXtfSi:, — if o»SAttft# Jh2* 19 , 

u-if ttKotRTff ftfllitf < TJv*^* v—1f *S* l 
i/— if<^-*/w3r^if*DU mWWXSrH! 

9«f«(01lSv^Jnx*H«lift5o 

[0025] Tt&mvm* ±m<Dx 5 Kmmzmik-rz 
gj4 tc^i~J: o *mmmK£z>s</i'X ifjpx« 

Ic*51*Sa«/v;* — if AnXpfft 5 ottH l <D^gi£#i|£|^l— 
G>«J*-C*>5o st/isXls— iffMPfflSS 1 Ate. n 

y ai^a— ^s^fe^^^fll^Srtji^*!© h 

S^^i^-* i i a; S«Jc««*«»i-SWR«»W 

i2, tti&s*ts««[«fffc*wuiS2iz)hyifffl^^ 

*«-§-SrRJ&r S Sr«*.fcJR 2 co h y 

jJ^-gkh \^X(OV — if 3 yha-7l 3A, S^jfcU— 
* 1 1 Aj&>&£>^ 1 <D b y #/S>^/KXfi-§-i: I/-fay 
hp-7 1 3A^6©»2© h y tr«j 

Afi^lO h y ^ffl^/W^ft-^tt|^^> ON/OF FcD§J 
^/^fitffl A©ON/0 F F (O«0fti£»:9]M 

i 6 \z.mz-bthx^z> 0 

[0 0 2 6] fttc *S6JSW£ «t if JPXfll 

S:fflv^fc5tfc^tJDXif|fp^ov^rRW"^5o 0J*.tf, 0 
5 co t 5 fc«HH©:**ttJnXfc 2«tf*v\ L**t># 
^J<ofB©EIB (latYtt^iRjcDlBPB) d«^:»IHPH (Hf 

-g\ A->BfcSV^ttC->D(©XS-Ctt#?tJPXttl5c(0«t 



iil:Ltn^!Jiya^5ij^^i/^ l l 

1 1 AtfKSSJxfclR 1 <o b y ^fffl^/w^fs#ds. -gJi& 
05 «1 6*^UT^>r y^^^l 4JcA^?Six5o -tix 

k«m:bi i (ommm t mmz ^x^mmmm^ti. 

[0 0 2 7] *fc % B-^COXSlfttTIBOKflB-e^A' 

10 £^ffirT£o BP*>. l^— f^Vhn- ^ l 3 Afrb&m 
2<D h y ^^/^fS#038fi^jS»SrA-^BOXSld 
^ott^XYjPX^— ^3^- ^aSS^^F^l b y 

§J»BI1 6(aot^^ 4\cAJd£tiZ> b 

15 y ^ffl^/^fS#Sr_blE^3i^l>— 9 1 lA^t^Il 
O h y ^fffl^N/^ff ^frh is— if 1 3 A1b* 

20 ©3R«»ff3&S A-» B fe 5 V MS C -> D(DIg t mmfcftte 
T, A^Bfc5V^ftC^DcDX@^ B-*C©Xg(DM^ 
B^CfOXS^XYiOXr- ^3 

25 (D&mmmzmz-xh (mtoi^xh) > ^-if^«2 3 

^/w^^^u. jEflt*?v:S^5tJ;px^fi t *x.5o 

[0 0 2 8] £fc. A^BOXS^ASOT^fe, ^-if 
Fp-7 1 3Aii^^2© b y ^fffl^/U^fS-^-tC 

B(Z>XSSrH*6i-5«FjS^bu-1f«EH2 3 (H2# 
flB) ^/^L—ifcDtti^^/u 
*#*jeUfc*»-C50JDX3»tf**., ^i*»*3»J«<ft 

35 

[0 0 2 9] ^fc, *SU6fi»J^v^rfc. ta-^y^v 

(D^^^V^Tfe^t-IE^^^^iPX^ff^^ 
40 ^>o 

[0 0 3 0] ***S«JcJ:lxHr, *PXSrtT9B#tC^XY 

ipx^-^3 ©»»ra*fc*-3< « i^by tfjB^/w 

xff #Sr/^/w^ i^— lf3Rfi« l {cffl^j lt^>x if 
Sr38SS*, fiPXSr— «F«tjhi-Sflp^W:*2<0 h V #m 
45 ^tvMt^lt'^* u-if %S^tcm^/^^> «t 5 

S16SSJM5OT, ;<;u*i — ^fmm^l ^telglc 

ffioT^/^i^-lfoUi*^/^ 
^gt, jE^StS^iDXtfflBV^ft-rffftiri: 
50 d«"sr«4:ft« 0 
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[0031] ^mmmh^mmnicmm-r^^t^x* 

[0 0 3 2] 

[0 0 3 3] ✓^^U— If^iSJOX*:— WpfltJh 10 

LT^Xef^^ftL, ^<D«m*inX&fTfc5»^fc: 
:fc^T, #PX£r?T 5 im-tefg 1 <Z) h y ^^/^fs#lc 

SJ**«Sr«**.a©t?, if5£SSf-fi?i?lc is 

S;£u jE*4^a©^Jnx*fcr4iE*ftj|ft««)9iW2ni 
x#»v^«-efiftt 5 r. i So 
[0 0 3 4] /^SifgiLt, ^e— # = > 20 

x^— Cfc>*/w*«#«rSS K38± " 

[HBOffVftBn] 

[H 1 ] **M^>— *Hi«lcJ:5^/u^ if*DX«l<D 25 



[(U 2 ] @1 1-^ L-fc^/w* ifiQXttttfv^;* 

[H 3 1 ID 1 l,tzs</ioX if^pxat- X Sftfctt 
J PXtf>— #i! Sr^-rei "Tr & 5 0 
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